The measurement indicates that Mo and N are the only elements present in the sample.
Because of the remarkable difference in sensitivity to EDX between Mo and N, the Mo/N molar ratio cannot be determined accurately by EDX measurements. are denoted in black and red, respectively. For NPD patterns, the data collected at scattering angles of 30° and 66° correspond to "Bank 3" and "Bank 2". For comparison, NPD patterns were simulated by using structural models of "Mo only"
and "N only" structures. All spectra were calibrated by using the C1s peaks at a standard binding energy of 284.8 eV. Because of surface contamination, oxygen is found to be the most common impurity, which can be identified by the O1s peak in the XPS spectra. The obtained core-level binding energies of Mo and N are summarized in Table S1. height (see insets), which was sintered from the purified powders. A representative optical microscope image of the sintered bulk sample is shown in Fig. S7(b) .
Obviously, the obtained bulk sample is a single phase of 3R-MoN 2 . Table S2 . Density measurements performed on a well-sintered 3R-MoN 2 sample by Archimedes method in distilled water (see Fig. S8 ). The starting sample was synthesized by the two-step reactions as descripted in the experimental section. The first-step reaction conditions at 3.5 GPa and 753 K for 2 hours, and the second-step reaction proceeded at 3.5 GPa and ~800 K for 8 hours.
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The final sample was stirred and washed in dilute HNO 3 at 333 K for 5 min. Table S3 . Base on the BET principle, physisorption of the N 2 molecules to a catalyst forms a monolayer that covers on the catalyst's surface at such low pressures.
Therefore, the surface area can be deduced from the relationship between P/P 0 and V of the adsorbed N 2 . Besides, the pore structures of the catalysts, such as pore volume and size, were also measured (see Table S3 ) by using the Barrett-Joyner-Halenda (BJH) method. . 11 The number of active Mo atoms can be determined based on the CO desorption data (i.e., the peak area integration). The thus-obtained data are listed in Table S4 . 
